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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shal! be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 3-5, 10, 12-14, 20-23, 25, 32, and 33 are rejected under 35 
U.S.C. 102(e) as being anticipated by Yeapetal. (US Patent 6,052,420). 

Claim 1 is limited to a DSL front end, comprising: an AM interference 
canceller that outputs a signal representative of AM interference; Yeap discloses a 
noise estimator (i.e. AM interference canceller) that outputs a cancellation signal (i.e. 
signal representative of AM interference) (figure 5 and column 6, lines 16-24). A hybrid 
that provides a bi-directional interface with a communication channel; Yeap 
discloses a hybrid (figure 5, element 13 and column 5, lines 53-56). Said hybrid 
generating an output signal representative of a signal received from said 
communication channel; Yeap discloses the hybrid generating an output representing 
its input (i.e. communication channel) (column 5, line 53-column 6, line 6). A summer 
that combines said output of said AM interference canceller with a signal based 
upon the output of the hybrid such that the AM interference in said DSL front end 
is substantially cancelled; Yeap discloses subtracting with an adder the differential 
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signal (i.e. output of hybrid) and common mode noise (i.e. output of AM interference 
canceller) (column 5, lines 53-column 6, line 6). Therefore, Yeap discloses all 
limitations of the claim. 

Claim 3 is limited to the DSL front end according to claim 1, as covered by 
Yeap, wherein: said digital subscriber line is an asymmetric DSL (ADSL); Yeap 
discloses providing interference cancellation for a ADSL (column 2, lines 31-62). 
Therefore, Yeap discloses all limitations of the claim. 

Claim 4 is limited to the DSL front end according to claim 1, as covered by 
Yeap, further comprising: an adaptive circuit to determine an amount of 
differential mode coupling of said interfering AM radio signal with respect to an 
amount of common mode coupling of said interfering AM radio signal; Yeap 
discloses performing cross correlation (i.e. determining an amount of similarity of one 
signal with respect to another) between a common mode signal (i.e. interfering AM radio 
signal) (figure 2, element 17) and the noise corrected differential signal (i.e. signal 
representative of differential mode coupling) (figure 2, element 20) to determine how 
much differential interference exists on the received signal (figure 2, element Sdm and 
column 3, lines 37-43). Therefore, Yeap discloses all limitations of the claim. 

Claim 5 is limited to the digital subscriber line front end according to claim 1, 
as covered by Yeap, further comprising: a reference AM radio wave receiver to 
output said signal representative of AM interference; Yeap discloses an adder (i.e. 
AM radio wave receiver) that outputs the common mode interference (i.e. signal 
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representative of AM interference) (column 5, line 53-column 6, line 6). Therefore, 
Yeap discloses all limitations of the claim. 

Claim 10 is essentially the same as claim 1 , as covered by Yeap, with the further 
limitation of a digital subscriber line front end, comprising: a DSL receiver; Yeap 
discloses a DSL receiver (figure 1 , element 14 and column 5, lines 43-52). Therefore, 
Yeap discloses all limitations of the claim. 

Claims 12-14 are essentially the same as claim 3-5, respectively, and are 
rejected for the same reasons. 

Claim 20 is essentially the same as claim 1 , as covered by Yeap, and is rejected 
for the same reasons. 

Claims 21 and 22 are rejected for the same reasons as claim 4. 

Claim 23 is essentially the same as claim 4 and is rejected for the same reasons. 

Claim 25 is essentially the same as claim 3 and is rejected for the same reasons. 

Claims 32 and 33 are essentially the same as claims 1 and 21 , respectively, and 
are rejected for the same reasons. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 2, 1 1, and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yeap in view of Bingel et al. (US Patent 6,173,021). 

Claim 2 is limited to the DSL front end according to claim 1, as covered by 
Yeap. Therefore, Yeap has been shown to disclose all limitations of the claim with the 
exception of wherein: said summer is a digital summer; Yeap discloses an all digital 
implementation of his invention, but discloses an analog adder (Yeap, column 9, line 60- 
column 10, line 20). Bingel teaches performing all elements of RFI cancellation digitally 
including using a digital adder (Bingel, figure 2, element 12) to perform the subtraction 
between a received signal and the output of a DSP (i.e. the DSP of Yeap), which - 
reduces the amount of analog hardware that is bigger and less integrable than digital 
hardware. It would have been obvious to one of ordinary skill in the art at the time of 
the invention to implement the digital datapath as taught by Bingel for the purpose of 
reducing the amount of analog hardware which is bigger and less integrable than digital 
hardware. 

Claim 1 1 is essentially the same as claim 2 and is rejected for the same reasons. 

Claim 24 is essentially the same as claim 2 and is rejected for the same reasons. 

Claims 7-9, 16-18, 26-29, and 34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yeap in view of Shenoi (US Patent 5,764,704). 

Claim 7 is limited to the DSL front end according to claim 1, as covered by 
Yeap. Yeap discloses a bandpass filter used in processing the common mode 
interference signal. Therefore, Yeap discloses all limitations of the claim with the 
exception wherein said AM interference canceller comprises: a Hilbert bandpass 



Application/Control Number: 09/730,781 Page 6 

Art Unit: 2644 

filter; Shenoi teaches using a Hilbert bandpass filter for performing narrowband filtering 
of periodic carrier type signals (i.e. AM radio waves) (column 2, lines 18-28). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
implement the Hilbert bandpass filter of Shenoi for the purpose of providing the 
narrowband bandpass filters of Yeap used for generating an interference cancellation 
signal. 

Claim 8 is limited to the DSL front end according to claim 7, as covered by 
Yeap in view of Shenoi, wherein said AM interference canceller further comprises: 
an FFT analyzer to determine a frequency of a most significant AM radio signal; 

Yeap discloses using an FFT analyzer to determine the frequency of a most significant 
common mode interference (i.e. AM radio signal) (column 6, lines 31-36 and column 10, 
lines 5-8). Therefore, Yeap in view of Shenoi makes obvious all limitations of the claim. 

Claim 9 is limited to the DSL front end according to clam 7, as covered by 
Yeap in view of Shenoi. Yeap discloses an adaptive algorithm used to update the filter 
coefficients of the bandpass filters. Therefore, Yeap in view of Shenoi makes obvious 
all limitations of the claim with the exception wherein said AM interference canceller 
further comprises: an LMS module to adjust a frequency of I and Q channels of 
said Hilbert bandpass filter; The examiner takes Official Notice of the fact that the 
LMS algorithm is used to perform adaptive updating of a noise cancellation system. It 
would have been obvious to one of ordinary skill in the art at the time of invention to 
implement an LMS module for the purpose of updating the Hilbert bandpass filters of 
Yeap in view of Shenoi. 
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Claims 16-18 are essentially the same as claim 7-9, respectively, and are 
rejected for the same reasons. 

Claims 26 and 27 are essentially the same as claims 7 and 9, respectively, and 
are rejected for the same reasons. 

Claim 28 is limited to the method of canceling an AM interference signal from 
a digital subscriber line signal according to claim 27, as covered by Yeap in view of 
Shenoi, further comprising: providing a coarse adjustment of said Hilbert 
bandpass filter with a determined carrier frequency; Yeap discloses adjusting (i.e. 
coarse adjustment) the bandpass filters based on a spectral analysis (i.e. that generate 
a determined carrier frequency) (column 6, lines 31-36). Therefore, Yeap in view of 
Shenoi makes obvious all limitations of the claim. 

Claim 29 is limited to the method of canceling an AM interference signal from 
a digital subscriber line signal according to claim 28, as covered by Yeap in view of 
Shenoi, further comprising: determining said determined carrier frequency using 
an FFT analyzer; Yeap discloses determining the noisiest common mode frequency 
(i.e. determined carier frequency) using a FFT analyzer (column 9, line 60-column 10, 
line 8). Therefore, Yeap in view of Shenoi makes obvious all limitations of the claim. 

Claim 34 is essentially the same as claim 7 and is rejected for the same reasons. 

Claims 1,10, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bingel in view of Yeap. 

Claim 1 is limited to a DSL front end, comprising: an AM interference 
canceller that outputs a signal representative of AM interference; Bingel discloses 
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a DSP that generates an AM interference cancellation signal (column 4, lines 13-16). 
Bingel discloses a differential receiver. Therefore, Bingel discloses all limitations of the 
claim with the exception of a hybrid that provides a bi-directional interface with a 
communication channel; Yeap teaches to use a hybrid for bi-directional interface with 
a twisted pair (i.e. communication channel) It would have been obvious to one of 
ordinary skill in the art to implement a hybrid as taught by Yeap for the purpose of 
providing a differential receiver as disclosed by Bingel. Said hybrid generating an 
output signal representative of a signal received from said communication 
channel; Bingel discloses receiving a signal from the communication line (i.e. 
generating an output signal representative of a signal received from channel) through 
the differential receiver (i.e. hybrid) (column 3, lines 28-42). A summer that combines 
said output of said AM interference canceller with a signal based upon the output 
of the hybrid such that the AM interference in said DSL front end is substantially 
cancelled; Binge! discloses an adder (figure 2, element 13) that combines a differential 
received signal and an interference cancellation signal (column 3, lines 49-53). 

Claim 10 is essentially the same as claim 1 , as covered by Bingel in view of 
Yeap, and is rejected for the same reasons. 

Claim 20 is essentially the same as claim 1 , as covered by Bingel in view of 
Yeap, and is rejected for the same reasons. 

Claims 6, 15, 19, 30, and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bingel in view of Yeap as applied to claim 1 above, and further in 
view of Srinivasagopalan et al. (US Patent 4,689,804). 
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Claim 6 is limited to the DSL front end according to claim 1, as covered by 
Bingel in view of Yeap. Therefore, Bingel in view of Yeap discloses all limitations of the 
claim with the exception wherein: said signal representative of AM interference is 
generated from a carrier signal recovery phase locked loop; Srinivasagopalan 
teaches locking onto a sinusoidal noise source (i.e. AM carrier interference signal) using 
a phase locked loop so that the frequency and phase information can be used to 
eliminate the phase jitter from the received transmission (abstract and column 1 , lines 
28-50). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a phase locked loop as taught by Srinivasagopalan for the purpose of 
detecting the frequency of the common mode interference signal as and use that data 
for eliminating the interference as disclosed by Bingel in view of Yeap. 

Claim 15 is essentially the same as claim 6 and is rejected for the same reasons. 

Claim 19 is limited to the digital subscriber line front end according to claim 
10, as covered by Bingel in view of Yeap. Therefore, Bingel in view of Yeap makes 
obvious all limitations of the claim with the exception wherein said AM interference 
canceller comprises: a carrier recovery phase locked loop tuned to a most 
significant frequency of an interfering AM radio signal; Srinivasagopalan teaches 
using a phase locked loop to determine a frequency of a sinusoidal noise source (i.e. 
interfering AM radio signal) (abstract and column 1, lines 28-50). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to use a phase 
locked loop as taught by Srinivasagopalan for the purpose of detecting the frequency of 
the common mode interference signal as and use that data for eliminating the 
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interference as disclosed by Bingel in view of Yeap. A sine gain adjustment to 
generate a sine signal relating to said most significant frequency; 
Srinivasagopalan teaches sine wave generation (column 6, lines 63-65) and gain 
adjustment (column 2, lines 42-46 and 60-68). A cosine gain adjustment to generate 
a cosine signal relating to said most significant frequency; Srinivasagopalan 
teaches cosine wave generation (column 6, lines 63-65) and gain adjustment (column 2, 
lines 42-46 and 60-68) that is related to the frequency of the phase locked loop (i.e. 
relating to the most significant frequency). Therefore, Bingel in view of Yeap and in 
further view of Srinivasagopalan makes obvious all limitations of the claim. 

Claim 30 is limited to the method of canceling an AM interference signal from 
a digital subscriber line signal according to claim 20, as covered by Bingel in view 
of Yeap. Therefore, Bingel in view of Yeap makes obvious all limitations of the claim 
with the exception wherein: said AM interference replica signal is generated using 
an AM carrier recovery PLL; Srinivasagopalan teaches generating an interference 
cancellation signal using a phase locked loop (abstract) It would have been obvious to 
one of ordinary skill in the art at the time of the invention to use a phase locked loop as 
taught by Srinivasagopalan for the purpose of detecting the frequency of the common 
mode interference signal as and use that data for eliminating the interference as 
disclosed by Bingel in view of Yeap. Followed by gain adjustments of cosine and 
sine phases of said recovered AM carrier signal; Srinivasagopalan teaches 
adaptively updating gain of cosine and sine waves (column 2, lines 42-46 and 60-68). 
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Therefore, Bingel in view of Yeap and in further view of Srinivasagopalan makes 
obvious all limitations of the claim. 

Claim 31 is limited to the method of canceling an AM interference signal from 
a digital subscriber line signal according to claim 30, as covered by Bingel in view 
of Yeap and in further view of Srinivasagopalan, further comprising: adjusting said 
gain adjustments based on an LMS algorithm The examiner takes Official Notice of 
the fact that the LMS algorithm is used to perform adaptive updating of a noise 
cancellation system. It would have been obvious to one of ordinary skill in the art at the 
time of invention to implement an LMS module for the purpose of adaptively updating 
the gain of the cosine and sine waves of Bingel in view of Yeap and in further view of 
Srinivasagopalan. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Walter F Briney III whose telephone number is 703-305- 
0347. The examiner can normally be reached on M-F 8am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Forester W Isen can be reached on 703-305-4386. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9314. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
4700. 



Conclusion 
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